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Summary

This study, part of the health promotion program of a high school
in Milan (Italy), was aimed at evaluating the impact of training
conferences on the awareness of STls among adolescents aged
16-17.

Students attending the 3rd class of a Scientific and Linguistic
High School in Milan (Italy) participated in this study in Novem-
ber 2017.

All students gave their anonymous answers on a voluntary basis
in a pre-test survey, designed by psychologists and infectious
diseases specialists, to test their basic knowledge, accuracy,
and awareness of STIs. After a two-hour interactive conference,

Introduction

Sexually transmitted infections (STIs) are a significant
hazard for individual and public health. The type of
problems related to STIs ranges from acute and chronic
diseases to infertility, cancer, pregnancy complications,
vertical transmission with foetal disease, death. From
the social and economic point of view, moreover, prob-
lems are related to loss of working ability, stigma, and
individual and social economic burden [1].

Adolescents are at high risk of STIs in the industrial-
ized world. The high prevalence of STIs in young peo-
ple has been attributed to increased risky behaviours,
earlier sexual debut in the last decades, multiple sexual
partners, unawareness of preventive methods [2, 3]. In
a report from CENSIS (2017) on the knowledge and
prevention of the HPV and sexually transmitted dis-
eases among 1000 “millennials” aged 12-24 in Italy
(2017) only 15.3% admit to being highly informed about
STIs [4]. The interviewed millennials seem to pay atten-
tion more to avoiding pregnancies (92.9%), rather than
to protecting themselves from infections (74.5%) during
sexual intercourse; frequently a misunderstanding about
prevention of infections and contraception was revealed.
Moreover, the lack of knowledge of STIs, of the ways in
which they are transmitted, of their symptoms, associ-
ated to fear of social stigma, to low perceived risk, to
partner trust, and to confidentiality concerns, all cause
delay in seeking medical services and advice for diag-

the students were asked to answer the post-test survey. A higher
awareness of the spread and the mode of transmission of STIs, of
high risk sexual and behavioural practices and prevention meth-
ods was observed in the post-test compared to the pre-test.

These findings outline both the need for sexual-health communi-
cation campaigns targeted at adolescents, who are at great risk
of exposure and mostly unaware of STIs other than HIV/AIDS,
and the short-term efficacy of a direct approach to the problem,
guided by experts in infectious diseases and psychology. A long-
term assessment of the effects of training conferences needs to be
evaluated.

nosis and treatment. Consequently, there is an increased
likelihood of secondary transmission and the risk of a
worse outcome [5, 6].

The knowledge of risks is necessary, even if not suf-
ficient, for safe sexual practices and sexual and repro-
ductive health; this underscores the need to find public
health intervention for the primary prevention of STI’s
in young and adolescent people. At the same time, this
intervention must inform correctly and must be able
to change attitudes, promoting risk-reduction behav-
iours [7, 8].

To understand the level of STIs knowledge, sexual be-
haviours, and the impact of interactive conferences on
STIs awareness on adolescent students, we conducted a
3-step intervention study among students attending the
3" class of a high school in Milan (Italy).

Methods

This project was included in the health promotion pro-
gram of the high school “G Marconi” in Milan (Italy)
whose purposes are the information and promotion of
physical and psychological health, the increase of friend-
ship and cooperation among the different components of
the school community, the promotion of self-awareness,
responsibility, and social involvement, the identification
and knowledge of the public health structures and op-
portunities.
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Within the health promotion project, the Teachers’
Board and School Board approved a three-step interven-
tion to evaluate the impact of interactive conferences on
knowledge and behaviour among students aged 16-17
attending the 3™ class of the school, in order to prevent
STI’s. The choice of this age was due to the fact that the
average age of sexual debut among Italian adolescents
has been reported to be 16 [9, 10].

Specialists in infectious diseases and psychologists de-
signed the pre-test survey which was administered on an
anonymous and voluntary basis in November 2017 to all
the students attending the 3rd classes of the school by
the teachers adhering to the project.

The survey was designated by Infectious Diseases spe-
cialists and psychologists and tested in previous one-
shot surveys administered to adolescents and persons
living with HIV/AIDS [11, 12]. The overall number of
questions have been reduced, compared to the previous
studies, to allow to be filled-in during a one-hour lesson
time. Items were simple, short, and written in language
familiar to the target people.

The survey consisted of nine multiple-choice and true-
false close-ended items or open-ended items designated
to test the key aspects of this study: the diffusion of STIs,
the self-evaluated knowledge of STIs, the behaviours
at risk, the prevention methods, the HPV vaccination,
the HIV/AIDS, and, lastly, the preferential reference
person(s) in case of sexual health problems.

The second step consisted of a 2-hour interactive confer-
ence held by a specialist in Infectious Diseases and by
a Psychologist. Issues dealt with were: the spread, the
risk, and the means of transmission of STIs, the types of
behaviours at risk, the primary and secondary preven-
tion methods, the psychological attitudes towards risky
behaviour during adolescence, and lastly, the indications
for responsible sexual behaviours. The conference was
designed for a maximum of 40-50 people and was thus
repeated three times to reach all the target students of
the project.

The 3" step consisted of a new anonymous survey, to
be completed within one week of the conference, with
the same range of closed and open questions included
in the pre-test, and other questions aimed at evaluating
changes in the students’ behavioural attitudes, changes
in preferential information sources and the psychologi-
cal and behavioural impact of the conference.

Finally, the students completed a post-event feedback
survey to evaluate the entire project.

Results are described as descriptive statistics for the pre-
and post-test data using GraphPad Prism version 5.00
for Windows, GraphPad Software, San Diego California
USA, www.graphpad.com. We used a two-tailed Chi-
square or Fisher’s exact tests according to the sample
size and odds ratios were performed to test for dichoto-
mous variables between pre- and post-test answers. The
D’ Agostino & Pearson omnibus normality test was used
to test if the values come from a Gaussian distribution.
The Mann-Whitney test was used to compare the dis-
tribution of unmatched groups of non-parametric vari-
ables.
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Results

The survey was administered to all the students attend-
ing the 3™ classes of the school (8 classes for a total of
178 students; 66 males and 112 females, median age
16.5 years). The response rate was 78.1% with a total of
139 pre-test cards evaluable.

All the students actively participated in the conference,
asking questions, and sharing personal experiences and
knowledge.

The post-test survey was completed by 100 students
(70.5% of the pre-test participants). A 6 items feedback
form was filled in after the end of the survey by 119/178
students (66.85%).

PRE-TEST RESULTS

An overall 97.84% of the participants (136/139) who com-
pleted the pre-test survey declared that they were informed
about STIs, and 85.1% of them (119/139) answered that
STIs were very widespread in the world (questions 1 and
2). However, only a 47.5% (66/139) of them were able to
complete the third question which asked the students to
mention at least three STIs. Moreover, not all the diseases
indicated as sexually acquired were correct (Fig. 1).
Knowledge of STIs was mostly limited to the HIV and
AIDS infection/disease which, considered together, repre-
sented 41.73% of the STIs indicated by the students; every
other STI was mentioned in less than 7% of the pre-test
cards.

Question 4 (according to you, which of the following meth-
ods are useful in the prevention of sexually transmitted in-
fections?) was made up of a closed question with several
correct and incorrect possible answers to choose from, and
an open part, leaving the possibility to add some other op-
tions. The use of a condom was indicated by 92.09% of
participants as a reliable method for the prevention of STIs;
vaccines were indicated by 63.31% of the participants as
methods useful for STI prevention. However, among the
preventive methods to avoid STIs, also the contracep-
tive pill (24.46%) the morning-after pill (20.14%), the
diaphragm (11.51%) and the coitus interruptus (10.79%)
(Fig. 2) were wrongly indicated.

Only 42.45% of the students interviewed indicated the
number of sexual partners as an important risk factor for
disease transmission. Intimate hygiene, probability of in-
fection in the sexual partner, and contagious properties of
the diseases were the most important factors implicated in
STI transmission, according to the answers to Question 5
(Fig. 3).

Almost all the students declared that they were informed
about HIV/AIDS, and the awareness of an HPV vaccine
was slightly lower (87.77%) (Fig. 4).

The answers to the open question 8 (List at least three sex-
ual behaviours at risk for STls) show that a high proportion
of adolescents (70.5%) are aware that sexual intercourse
without condom protection can be considered at risk, but
only a very low proportion of them indicated other risky
sexual practices (Fig. 5).

Lastly, we asked students to list, in order of priority, who
they would turn to if they suspected a sexually transmit-
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Fig. 1. Sexually transmitted infections mentioned in the pre-test survey by 139 students for the question: Mention at least 3 STls. Incorrect
answers in red.
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Fig. 2. STI prevention methods indicated in the pre-test survey for the question: According to you, which of the following methods are
useful for the prevention of the sexually transmitted infections? Incorrect answers in red.
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ted disease. We assigned a score according to the order of  post-test survey but the difference was not significant (>
preference: 1 to the first choice and 7 to the last choice. In  test p = 0.50). More evident is the increase in the propor-
the pre-test, the main reference for adolescents who suspect  tion of students who become aware of the wide diffusion
a STI were the parents (score 2.0) followed by the family ~ and high prevalence of STIs in the world from 85.1%
doctor (score 2.6), friends (score 3.6) or hospital (score 3.6) (119/139 students) to 98% (98/100 students) (y* test
and local health facilities (ASL) (score 4.2); web-based in- ~ p =0.001).

formation, such as internet sites or chats are the last options  The ability to list 3 STIs increased from 48.2% (67/139)

with scores of 4.6 and 6.1 respectively. to 88% (88/100) (* test p < 0.0001) with a change in the
type of STIs listed. The range of STIs widened, with a

COMPARISON BETWEEN PRE-AND POST-TEST shift toward non-HIV STIs (Fig. 6).

SURVEYS To calculate the proportion of STIs appropriately identi-

The proportion of students who declared that they were  fied as sexually transmitted, we considered as denomi-
informed about STIs raised from 97.84% (136/139 stu-  nator the number of possible correct answers (3 for each
dents) of the pre-test to 99% (99/100 students) in the  form filled): while in the pre-test survey we found sev-

............................................................................ . E78
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Fig. 3. Conditions involved in STI transmission indicated in the pre-test survey for the question: Which of the following conditions are
involved in STl transmission?
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Fig. 4. Proportion of students who declared knowledge of HIV/AIDS and HPV vaccine answering the questions: Have you ever heard about
HPV vaccine and AIDS or HIV?
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Fig. 5. Pre-test survey results for the question: List at least 3 sexual behaviours at risk for STIs.
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Fig. 6. Comparison between pre- and post-test answers to the question: Mention at least 3 STIs.
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Tab. I. Comparison of the pre-test answers (available for 139 students) and post-test answers (available for 100 students) related to preventive

measures, risk factors and risky behaviours for STs.

Pl\rle_'fis)t Pﬁsf"('f,/fft test 0dds ratio’ (95%Cl)
Preventive measures
Condom 128(92.1) 95 (95.0) 0.37 1.63 (0.55-4.86)
Vaccines 88 (63.3) 87 (87.0) < 0.0001 3.88 (1.97-7.64)
Contraceptive pill 34 (24.5) 14 (14.0) 0.046 0.5 (0.25-0.99)
Morning after pill 28 (20.1) 5 (5.0) 0.0008 0.21 (0.08-0.56)
Diaphragm 16 (11.5) 7(7.0) 0.24 0.58(0.23-1.46)
Coitus interruptus 15 (10.8) 8(8.0) 0.19 0.47 (0.72-1.77)
Others 2(1.4) 1(1.0) / /
Risk factors for transmission
N of partners 59 (42.4) 96 (96.0) < 0.0001 32.54 (11.3-93.5)
Disease contagiousness 99 (71.2) 92 (92.0) < 0.0001 4.65 (2.07-10.45)
Probability of infection in the partner 130 (93.5) 99 (99.0) 0.04 6.85 (0.85-55.0)
Intimate hygiene 98 (70.5) 62 (62.0) 017 0.68(0.39-1.18)
Risky sexual behaviours
No condom use 98 (70.5) 72 (72.0) 0.80 1.08 (0.61-1.9)
Multiple sexual partners 13 (9.4) 37 (37.0) < 0.0001 5.69 (2.82-11.47)
Promiscuous relationships 30 (21.6) 29 (29.0) 0.19 1.48 (0.82-2.68)
Mercenary sex 25 (18.0) 6 (6.0) 0.0065 0.29 (0.11-0.74)
Anal or oral sexual intercourses 20 (14.4) 10 (10.0) 0.31 0.66 (0.29-1.48)
Homosexual intercourses 5(3.6) 2.0 0.47 0.55 (0.10-2.88)
Sexual assault 7 (5.0 0 0.022 0.09 (0.00-1.56)

“ 0dds ratio with 95% Confidence interval in the post-test compared to the pre-test answers. In bold statistically significative differences between the

two tests.

eral diseases wrongly qualified as sexually transmitted,
the proportion of STIs appropriately identified as sexu-
ally transmitted rose in the post-test survey from 76.26%
(318/417) t0 97.96% (288/294) (¢* test p < 0.0001).
The effect of the training conference on the knowledge
of the preventive methods to decrease the risk of STI
acquisition is controversial. We found a significant in-
crease in the awareness of the preventive effect of some
vaccines against STIs (from 63.3% to 87%) but the idea
that the contraceptive pill, the morning-after pill, the
diaphragm, and the coitus interruptus could have some
preventive properties, even if significantly reduced, still
persists in the post-test survey (Tab. I).

We found a statistically significative increased con-
sciousness of the importance of the number of sexual

partners in infection transmission (%2 test p < 0.0001).
The identification of this parameter as risk factor for
STIs transmission increased by 32-fold in the post test.
The role of disease contagiousness (which is the sum
of intrinsic disease characteristics, time of diagnosis and
treatment, efficacy of treatment) is better understood,
given the increase of this factor from 71.22% to 92%
in the pre- and post-test survey respectively (y* test
p < 0.0001, OR 4.65). Among the risk factors for STIs
transmission, a slight increase of the probability of in-
fection in the partner was observed, while the role attrib-
uted to the intimate hygiene decreased in the post-test.
Although we found better knowledge of STIs, of preven-
tive measures, of means of STI transmission, we found
a stable attitude in considering sexual behaviours at risk.
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no contraception

travel in risky areas

no sexual intercourses

sexual foreplay

blood and blood derivatives contamination
contagiuosness and duration of the disease
no vaccines

no blood tests
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Fig. 7. Sexual risky behaviour indicated in the open question in pre- and post-test.
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The answers to the question on risky sexual behaviours
reported in Table I continue to attribute the highest risk
to sexual intercourses without condom protection.

A high risk was attributed in the post-test also to multi-
ple sexual partner which rose from 9.35% to 37% and
a lower risk was attributed to mercenary sex which de-
creased from 18% to 6%.

No significative differences were observed in the con-
sciousness of the disease called HIV/AIDS and of the
anti HPV vaccine already high in the pre-test survey.
The analysis of the answers given in the open section of
the question on risky behaviours (Fig. 7) shows several
misconceptions in the pre-test: no use of contraception,

travel in “risky areas”, no sexual intercourses are report-
ed as sexual risky behaviours. In the post-test survey,
11% of participants recognized alcohol and drug abuse
as risky factors for a reduced attention to safe sex prac-
tices never mentioned in the pre-test.

Parents, who were the main reference in the case of
a suspected STI, fell in second place in the post-test
(Mann-Whitney t test between pre and post-test score
p = 0.0002). After the conference, the main reference
for a suspected STI became the family doctor (Mann-
Whitney t test between pre-test score and post test score
p = 0.04) (Tab. II). In the post-test survey, we also asked
students their opinion on who should give information

Tab. II. Order of reference participants would turn to in case of suspected sexually transmitted infection in the pre- and post-test survey (a),
and ranking of people and groups who are expected to be able to give information on STIs (b).

a Order of reference in case of suspected STI
10 20 30 40 50 60 70
) . . Primary health Web based
Pre-test Parents Family doctor Hospital Friends care services information Chat
2.0 (2.6) (3.6) (3.6) 6.1
(4.2) (4.6)
) . Primary health . Web based
Post-test Family doctor Parents Hospital care services Friends information Chat
(2.2) (2.8) (3.5) (4.2) (6.0)
(3.7) (5.1)
b Ranking of people able to give informations on STIs
10 20 30 40 50 60
Experts in STls Teachers Parents Media Partner Friends
Post-test 2.0) (3.1) (3.2) (3.2) 4.4) 4.6)

Personal feelings, suggestions, and general feedback.
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Fig. 8. Personal feeling on the whole conference experience.
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Tab. IlI. Score obtained in the feedback survey filled in by 119 participants in a scale from 1 to 5 (with 5 as the best score).

Question Score value
(mean)

Were these topics interesting to you? 3.95

Did the speakers explain these topics clearly? 3.96

Were these topics treated exhaustively? 3.84

Did you have time and opportunity to ask information and to say your opinions and doubts? 3.96

Was the organization of the meeting suitable both regarding the presentation and the instruments used? 3.73

on STIs; we assigned a score according to the order of
preference: 1 to the first choice and 6 to the last choice.
The ranking result is reported in Table II.

Lastly, we analysed the comments on the training con-
ference, the free suggestions left and the feedback form.
Greater consciousness and awareness of STIs, associat-
ed with a feeling of greater protection against infections
is perceived by 78% of participants (78 students); 9% of
them (9 students), however, reported consequent anxiety
and discomfort (Fig. 8).

Suggestions were made by 11% (11 students) of the par-
ticipants in the post-test survey. In 8/11 cases (72.7%)
a positive comment was made, in 2/11 cases (18.2%) a
more detailed discussion on the topic was claimed. In
1/11 case (9.1%) we found an appeal to reassure ado-
lescents in order to avoid transmitting fear rather than
awareness.

The scores, scaled from 1 to 5 in the feedback survey,
filled-in by 119 individuals, are reported in Table III.

Discussion and conclusions

This is an interventional study which focused on the
evaluation of the potential impact of training confer-
ences on the knowledge and awareness of STIs in ado-
lescent students. It was performed among students aged
16-17 attending a high school in Milan, Italy as part of a
health promotion program.

Results outline the scarce basic knowledge of STIs
among students. There is a high level of awareness of
HIV/AIDS, but a low level of awareness of other ST1Is,
their diffusion, means of transmission, prevention meth-
ods, behaviours at risk. These findings agree with other
reports in literature about student’s STI knowledge and
awareness [9, 13-15] and suggest the need for targeted
information programs.

A two-hour interactive conference held by Infectious
Diseases and Psychology specialists seem to improve
STI knowledge significantly in the short-term, even if
several misconceptions persist.

It is noteworthy that only a very low proportion of par-
ticipants declared that the conference led to anxiety or
fear. This could be due to the fact that psychological
consideration of behaviour at risk in adolescence was
discussed during the conference: its positive value for
the process of personal growth, and the importance of
dealing with risk in a controlled and conscious way.
Although this study adds some insights into the sexual
health knowledge and STI awareness in adolescent stu-
dents and on the possible educational role of interactive
specifically targeted conferences on STIs, there are sev-
eral limits to be noted. First, the relatively low number
of adolescents in a single high-school included in the
analysis could be not representative of the entire popula-
tion aged 16-17 years. Secondly, the anonymous partici-
pation to the survey, prevented us to perform a matched
comparison of answers in the pre- and post-test survey.
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Moreover, we did not perform a second control survey to
verify the long-term effectiveness of the intervention on
knowledge and awareness.

Lastly, we did not test how and to what extent this inter-
vention could be translated into behaviour changes.

The adolescents’ sexual health education plays a key
role in STI prevention; school is the primary place to
reach a large part of them. Collaboration between health
specialists and teachers can prove to be extremely im-
portant in order to obtain successful behaviour change
interventions and STIs control.
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